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指标体系，分为压力、状态、响应 3 个子系统，共 29 个指标，应用综合指数法
和模糊评价法对 2005 年、2008 年兴化湾海湾生态系统的退化状况进行了定量评
价，并根据评价结果提出相应了的管理建议。主要研究内容及成果如下： 
（1）自 2005 年以来，兴化湾海湾生态系统呈现出退化的趋势，到 2008 年
生态系统处于“中度退化”状态。综合指数法评价结果表明，2005 年、2008 年
兴化湾海湾生态系统退化的综合指数分别为 0.63 和 0.59，两个年份的海湾生态
系统分别处于“轻度退化”和“中度退化”状态。模糊评价法评价结果表明，2005
年兴化湾海湾生态系统对应于“未退化”的隶属度最大，为 40.22%；到 2008 年


































价结果表明，响应指数由 2005 年的 0.68 上升到 2008 年的 0.74，模糊评价法结
果也显示，2005 年和 2008 年两个年份生态系统响应子系统均对应于“未退化”






















A bay is a large body of water connected to an ocean or sea formed by an inlet of 
land, which is usually the center of human development. Rapid urbanization in the 
bay area has caused several environment problems, leading to the ecosystem 
degradation. Therefore, assessing the degree of ecosystem degradation of the bay 
ecosystem could provide scientific evidence for ecosystem restoration and 
management, promoting sustainable use of its resources. 
Xinghua Bay is one of the most important bays in Fujian Province, which has 
large area of intertidal zone and rich marine biological resources. However, in recent 
years, intense coastal reclamation and resource exploitation have disturbed the 
stability of ecosystem and caused the damage of ecosystem structure and function. It 
could provide useful information for decision makers to develop Xinghua Bay area in 
a sustainable way by assessing its ecosystem degradation degree. Based on the 
"Pressure-State-Response" (PSR) concept model, an ecosystem degradation 
assessment index system with 29 indicators was established for Xinghua Bay. The 
degree of the ecosystem degradation from 2005 to 2008 was evaluated by using the 
comprehensive index method and the fuzzy evaluation method. The main results of 
this study are presented as follows: 
(1) Xinghua Bay ecosystem has a deteriorating trend from 2005 to 2008 and the 
ecosystem was in “moderate degradation” in 2008. Evaluation results of the 
comprehensive index method showed that the composite index of ecosystem 
degradation of Xinghua Bay at 2005 and 2008 was 0.63 and 0.59, which was in 
“minor-degraded” and “medium-degraded” state respectively. Evaluation results of 
fuzzy evaluation method showed that the maximum membership grade of Xinghua 
Bay ecosystem belonged to “non-degraded” state in 2005, which was 40.22%; in 2008, 
the maximum grade belonged to “medium-degraded” state, which was 37.71%. 
Overall, results of the two evaluation methods were almost consistent, showing that 
















 (2) “Stress” on the Xinghua Bay ecosystem was increasing from 2005 to 2008. 
The results of comprehensive index method showed that stress exponent in 2005 and 
2008 was 0.55 and 0.54 respectively, and eutrophication, coast reclamation were the 
main stress factors which caused the degradation. Results of fuzzy evaluation method 
showed that the maximum membership grade (45.43%) of stress subsystem belonged 
“minor degradation” in 2005 but to “medium degradation” (43.80%) in 2008, 
indicating that the anthropogenic stress on Xinghua Bay had increased from 2005 to 
2008 mainly due to the factors of coast reclamation, growth rate of GDP and cooling 
water discharged from coastal power plant. Thus, the fuzzy evaluation method could 
reflect the changing trend of “stress” more clearly. 
(3) The “state” of Xinghua Bay ecosystem has a deteriorating trend and its state 
index dropped from 0.71 in 2005 to 0.57 in 2008 according to the results of 
comprehensive index method. The main reason for this result was that the biodiversity 
index decreased sharply. According to the results of the fuzzy evaluation method, the 
maximum membership grade (60.28%) in 2005 belonged to "non-degraded”, while in 
2008 the maximum membership grade (50.95%) belonged to “moderate degradation”, 
which indicated that the ecosystem state had become worse. 
 (4) The “response” of Xinghua Bay ecosystem had an increasing trend. The 
results of comprehensive index method showed that the response index had increased 
from 0.68 in 2005 to 0.74 in 2008. Results of fuzzy evaluation showed that the 
maximum membership grade of response belonged to “non-degraded” state both in 
2005 and 2008, and the grade had increased slightly. 
(5) The major stress factors that caused the degradation of Xinghua Bay were 
indentified based on the evaluation results, which were coast reclamation activities 
and eutrophication. Moreover, the study proposed several recommendations for the 
Xinghua Bay ecosystem’s restoration and management, including control of coastal 
reclamation, reduction of pollutant emission, establishment of protected areas, 
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运以及海洋牧场无不与海湾密切相关。据统计，我国面积在 5 km2 以上的海湾有
200 多个，面积在 10 km2 以上的则有 150 多个[1]。在 24 个主要的海港城市中，
































图 1.1 福建省主要海湾分布图 
Fig 1.1 The main bays distribution in Fujian Province 
 
兴化湾是福建省的最主要的海湾之一，湾内滩涂面积广大，理化条件较好，
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